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Description 

Adjusting Device for Camshafts, 
Particularly for Motor Vehicles 

Background of Invention 
[000 1 ] 1. Field of the Invention. 

[0002] The invention relates to an adjusting device for camshafts, 
in particular, camshafts of motor vehicles, comprising a 
stator having radially inwardly projecting stays. A rotor is 
arranged rotatably relative the stator. The vanes of the ro- 
tor project into the space between the stays. The vanes of 
the rotor can be loaded on opposed sides by a pressure 
medium. 

[0003] 2. Description of the Related Art. 

[0004] By means of the adjusting device, the camshaft is adjusted 
by rotation of the rotor relative to the stator. When the 
motor is turned off, the rotor remains in its current posi- 
tion relative to the stator. When starting the engine again, 
this can cause problems when the rotor has assumed an 


unfavorable rotational position relative to the stator. 
Summary of Invention 

[0005] it is an object of the present invention to configure the 

adjusting device of the aforementioned kind such that, in 
a constructively simple and reliable way, the rotor has an 
optimal position relative to the stator when the engine is 
started. 

[0006] | n accordance with the present invention, this is achieved 
in that the rotor can be locked in a locked position relative 
to the stator, wherein the stator has at least one locking 
bore that is engaged by a locking element of the rotor, 
wherein the locking element is moveable by the pressure 
medium into its release position. 

[0007] | n t he adjusting device according to the invention, the ro- 
tor is locked by the locking element relative to the stator. 
In this connection, the locking element is moved by the 
pressure medium into its release position and is advanta- 
geously also secured in this release position. By a suitable 
adjustment of the supply of the pressure medium, it is 
achieved that the locking element engages the locking 
bore of the stator when the rotor has reached a predeter- 
mined position relative to the stator. 
Brief Description of Drawings 


[0008] pig. 1 is a radial section of a part of the adjusting device 

according to the invention. 
[0009] pig. 2 is a section along the line ll-ll of Fig. 1. 

[0010] Fig. 3 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a first posi- 
tion. 

[001 1] Fig. 4 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 3. 

[0012] Fig. 5 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a second 
position. 

[0013] Fig. 6 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 5. 

[0014] Fig. 7 shows in view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a third po- 
sition. 

[0015] Fig. 8 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 7. 

[0016] Fig. 9 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a fourth po- 
sition. 

[0017] Fig. 10 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 19. 


[0018] pig. 11 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a fifth posi- 
tion. 

[0019] pig. 12 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 11. 

[0020] Fig. 13 shows in view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a sixth po- 
sition. 

[0021] Fig. 14 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 13. 

[0022] Fig. 15 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a seventh 
position. 

[0023] Fig. 16 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 15. 

[0024] Fig. 17 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a eighth 
position. 

[0025] Fig. 18 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 17. 

[0026] Fig. 19 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a ninth po- 
sition. 


[0027] pig. 20 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 19. 

[0028] pig. 21 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a tenth po- 
sition. 

[0029] Fig. 22 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 21. 

[0030] Fig. 23 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in an eleventh 
position. 

[0031] Fig. 24 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 23. 

[0032] Fig. 25 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a twelfth 
position. 

[0033] Fig. 26 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 25. 

[0034] Fig. 27 shows in a view corresponding to that of Fig. 1 the 
adjusting device according to the invention in a thirteenth 
position. 

[0035] Fig. 28 is a view corresponding to that of Fig. 2 of the ad- 
justing device in the position of Fig. 27. 
Detaled Description 


[0036] The adjusting device is part of a camshaft adjusting de- 
vice that is used in connection with motor vehicles. The 
basic configuration of such adjusting devices is known 
and is therefore not explained in detail. 

[0037] The adjusting device has a stator 1 in which a rotor 2 is 
arranged to be rotatably to a limited extent. The configu- 
rations of the stator and of the rotor are known in general 
and are therefore only discussed briefly. The stator 1 has 
a cylindrical casing 3 and stays 4 projecting radially in- 
wardly away from the casing 3. The stays 4 have the same 
angular spacing relative to one another. 

[0038] The end faces 5 of the stays 4 rest areally against the 

cylindrical peripheral surface 6 of a base member 7 of the 
rotor 2. Vanes 8 project radially from the peripheral sur- 
face 6 of the base member 7 and rest with their curved 
free end faces 9 areally against the cylindrical inner wall 
10 of the casing 3 of the stator 1. The vanes 8 widen in 
the direction toward the casing 3 of the stator 1; advanta- 
geously they widen continuously. However, it is also pos- 
sible that the vanes 8 have a constant width across their 
length. Also, the width change of the vanes 8 can be non- 
continuous across their length. In any case, the width of 
the vanes 8 measured in the circumferential direction of 


the rotor is smaller than the spacing between the neigh- 
boring stays 4 of the stator 1. A rotor vane 8 projects into 
the space between two neighboring stays 4, respectively, 
and divides the area between neighboring stator stays 4 
into two chambers 11 and 12. In both chambers 11, 12 a 
pressure medium is introduced so that the corresponding 
one of the opposed sides of the rotor vane 8 is loaded ac- 
cordingly. In this way, the rotor 2 can be rotated relative 
to the stator 1 in the corresponding direction. The rotor 2 
can be rotated maximally such that the vanes 8 with their 
lateral surfaces 13, 14 come to rest against the facing lat- 
eral surfaces 15, 16 of neighboring stator stays 4. 
[0039] The pressure medium is introduced through bores 17, 18 
in the base member 7 into the chambers 11 and 12, re- 
spectively. The bores 17, 18 are connected by an oil dis- 
tributor (not illustrated) to a valve (not illustrated) that 
controls the supply of the pressure medium to the cham- 
bers 11 or 12. 

[0040] The rotor base member 7 is fixedly connected to a 

camshaft (not illustrated) that is coupled in a way known 
in the art by an endless (continuous) drive to the 
crankshaft of the respective motor vehicle. 

[0041] The stator 1 is closed at one side by an annular I id 19 that 


rests with its end face on the stator casing 3 and is 
preferably detachably connected thereto. The outer diam- 
eter of the annular lid 19 corresponds to the outer diame- 
ter of the stator casing 3. The rotor 2 rests with its vanes 
8 areally on the inner side of the annular lid 19. The radial 
width of the annular lid 19 corresponds to the radial 
length of the vanes 8 so that the annular lid surrounds the 
camshaft at a spacing. 

[0042] The base member 7 of the rotor 2 has at the side facing 
away from the annular lid 19 a central annular projection 
20 surrounded by a locking disk 21. It rests also with its 
end face on the stator casing 3. The rotor vanes 8 are po- 
sitioned so as to contact areally the inner side of the lock- 
ing disk 21. In this way, the rotor 2 is axially secured in a 
reliable way by the annular lid 19 and the oppositely posi- 
tioned annular locking disk 21. The locking disk 21 rests 
also against the cylindrical outer peripheral surface 22 of 
the projection 20 of the rotor base member 7. The end 
face of the projection 20 and the outer side of the locking 
disk 21 are positioned in a common plane. 

[0043] one rotor vane 8 1 supports a locking bolt 23 with which 
the vane 8' and thus the entire rotor 2 can be locked in a 
center position relative to the stator 1 in a way to be de- 


scribed in the following. The locking bolt 23 is a hollow 
piston in which at least one pressure spring 24 is ar- 
ranged which is supported with one end on the bottom 
plate 25 of an axial bore 26 in the rotor vane 8'. The bore 
26 in the rotor vane 8' is closed relative to the annular lid 
19 by the bottom plate 25 and is open in the direction to- 
ward the locking disk 21. The locking disk 21 has at its 
inner side a locking bore 27. The locking bolt 23 engages 
the locking bore 27 in the locking position under the force 
of the pressure spring 24. 

[0044] The hollow piston 23 is closed relative to the locking disk 
21. The piston surface 28 facing the locking disk 21 is 
planar and is loaded by a pressure medium when the 
locking bolt 23 is pushed back against the force of the 
pressure spring 24. Since the part of the locking bolt 23 
provided with the piston surface 28 has a sufficient thick- 
ness, it can receive reliably the loads that occur in the 
locking position. The thickness of this bolt part is advan- 
tageously greater than the depth of the locking bore 27. 

[0045] The locking bolt 23 is provided at its free end with a radi- 
ally outwardly oriented flange 29 with which it rests 
against the inner wall 30 of a section 31 of the bore 26; 
the section 31 has a widened diameter relative to the rest 


of the bore 26. In the illustrated embodiment, this 
widened section 31 extends approximately across half the 
length of the bore 26. The locking bolt 23 rests against 
the inner wall of a section 32 of the bore 26; the section 
32 has a reduced diameter relative to the rest of the bore 
26. 

[0046] The annular surface 33 of the flange 29 facing the locking 
disk 21 is loaded in a way to be described in the following 
with a pressure medium that flows into an annular cham- 
ber 34. The annular chamber 34 is delimited radially out- 
wardly by the inner wall of the widened section 3 1 and ra- 
dially inwardly by the locking bolt 23. 

[0047] The annular chamber 34 is connected to a supply groove 
35 via which the pressure medium is supplied. The supply 
groove 35 is provided in the locking disk 21 and commu- 
nicates via an axial bore 43 in the vane 8' with the annular 
chamber 34. As illustrated in Fig. 1, the supply groove 35 
is U-shaped. In the locking disk 21 a further supply 
groove 36 is provided via which the pressure medium can 
reach the piston surface 28 of the locking bolt 23. Both 
supply grooves 35, 36, depending on the position of the 
vane 8', are connected to the pressure chamber 11 or 12 
of the stator 1. The supply groove 35 is U-shaped and the 


supply groove 36 is V-shaped. 

[0048] The other pressure chambers of the stator 1 have two 
throttles in the form of throttle grooves 37 and 38, re- 
spectively. The throttle groove 37 is lunate or crescent- 
shaped and extends in the circumferential direction. The 
throttle groove 38 is approximately L-shaped. Moreover, a 
bore 39 opens into the chamber 12 through which pres- 
sure medium can be supplied to the chamber 12. 

[0049] pigs. 1 through 14 show the adjusting device in a position 
in which the motor of the motor vehicle is turned off. The 
rotor 2 has been rotated by means of a proportional 
solenoid valve (not illustrated) into a rest position in which 
the locking recess 27 is positioned to the left of the lock- 
ing bolt 23. The rotor 2 is secured In this position until 
the engine is standing still. As soon as the engine has 
stopped, the proportional solenoid valve is switched to a 
currentless state. The proportional solenoid valve is 
switched such that the pressure line is connected to the 
working connector of the adjusting device. In this way, the 
pressure medium in the adjusting device is under pres- 
sure. Since the locking bolt 23 is not precisely aligned 
with the locking bore 27 of the locking disk 21, it cannot 
drop into its locking position. 


[0050] when starting the motor, the rotor 2 rotates relative to the 
stator 1 in a counterclockwise direction. Figs. 3 and 4 
show the rotor 2 directly after starting the motor. In com- 
parison to the position according to Figs. 1 and 2, the ro- 
tor 2 has rotated about a fraction of a degree. The rotor 
vane 8' closes in the position according to Fig. 3 the sup- 
ply grooves 35 and 36 completely. In the position accord- 
ing to Fig. 1, the rotor vane 8' closes off only the supply 
groove 36 while the groove 35 is only partially closed off. 
In this way, there is a connection between the chamber 11 
and the supply groove 35. In the position according to 
Figs. 3 and 4, the locking bolt 23 is not yet exactly 
aligned with the locking bore 27. In order to achieve this, 
the rotor 2 must be rotated relative to the stator 1 farther 
in the counterclockwise direction. In this way, the connec- 
tion between the chamber 12 and the supply groove 36 is 
realized (Figs. 5 and 6) so that the pressure medium up- 
stream of the piston surface 28 of the locking bolt 23 can 
be routed via the supply groove 36 into the chamber 12. 
The farther the rotor 2 is rotated relative to the stator 1 in 
the counterclockwise direction, the father the supply 
groove 36 is released by the rotor vane 8'. The supply 
groove 35 on the other hand remains closed by the rotor 


vane 8' so that the pressure medium in the supply groove 
35 cannot escape. In this way, the pressure medium in the 
annular chamber 34 also cannot escape. The annular sur- 
face 33 of the flange 29 of the locking bolt 23 is thus 
loaded so that the locking bolt can be retained counter to 
the force of the pressure spring 24 and cannot engage the 
locking recess 27. 

[0051] pigs. 5 to 8 show two positions of the rotor 2 after it has 
been rotated by a fraction of an angular degree relative to 
the stator 1 farther in the clockwise direction. 

[0052] only when the rotor 2 has been rotated so far in the 

counterclockwise direction that the lateral surface 14 of 
the rotor vane 8' releases the supply groove 29, the pres- 
sure medium can escape from the annular chamber 34 via 
the supply groove 35 into the chamber 12 (Figs. 13 and 
14). The locking bolt 23 is then moved by the force of the 
pressure spring 24 into the locking bore 27 of the locking 
disk 21 (Fig. 14) so that the rotor 2 is locked in a central 
position relative to the stator 1. In order for the locking 
bolt 23 to be locked reliably, the locking bore 27 is 
slightly elongate in the rotational direction of the rotor 2. 

[0053] During the described rotation of the rotor 2, the throttle 
grooves 37 in the chambers 11 are not covered by the ro- 


tor vanes 8. The throttle grooves 38, as illustrated in Fig. 
1, are released to some degree by the rotor vanes 8 in the 
initial position of the rotor 2 when the motor is switched 
off so that these throttle grooves 38 communicate with 
the chambers 11. As soon as the rotor 2 has been rotated 
to such an extent that the supply groove 35 is completely 
covered by the rotor vane 8' (Fig. 5), the throttle grooves 
38 are also completely covered by the remaining rotor 
vanes 8. 

[0054] The throttle grooves 37, 38 prevent a movement of the 
locking bolt 23 that is too fast in the area of the locking 
bore 27. For the described movement of the rotor 2 in the 
counterclockwise direction, the pressure medium that is 
contained in the chambers 11 is supplied via the throttle 
grooves 37 to the throttle lines 40 that penetrate the rotor 
vanes 8 and the rotor base member 7 radially (Fig. 1). In 
the vicinity of the radial outer end, a transverse bore 41 
branches off the throttle lines 40 in the axial direction, re- 
spectively. In the initial position of the rotor 1 according 
to Fig. 1, the transverse bores 41 are still positioned at a 
spacing relative to the throttle grooves 37. Only when the 
rotor vanes 8, 8' cover the supply groove 35 and the 
throttle grooves 38, the transverse bores 41 and the 


throttle grooves 37 will overlap, when viewed in the axial 
direction of the rotor, so that the pressure medium con- 
tained in the rotor grooves 37 can flow out via the trans- 
verse bores 41 and the throttle lines 40. 

[0055] when the rotor 2 reaches the area of the locking position, 
the overflow cross-section of the chambers 11 and the 
throttle grooves 38 is reduced so that the rotor speed is 
reduced. In this way, it is ensured that the locking bolt 23 
reliably engages the locking bore or recess 27. 

[0056] pig. 15 shows the rotor 2 in a locked position in which the 
locking bolt 23 engages the locking bore 27 of the locking 
disk 21 (Fig. 16). The two supply grooves 35, 36 are re- 
leased partially by the rotor vane 8' so that a connection 
with the chamber 12 is provided. When in this locking po- 
sition of the rotor 2 the engine of the motor vehicle is 
started, the proportional solenoid valve (not illustrated) is 
moved to a central position. In this way, both chambers 
11, 12 on both sides of the rotor vanes 8, 8' are filled 
through the bores 39, 42 with the pressure medium. 
Through the supply groove 36 the medium under pres- 
sure flows into the area upstream of the piston surface 28 
of the locking bolt 23. As long as the pressure of the 
spring 24 is greater than the pressure of the medium act- 


ing on the piston surface 28, the locking bolt 23 remains 
in its locking position. When the pressure of the pressure 
medium in the chamber 12 surpasses the force of the 
pressure spring 24, the locking bolt 23 is returned against 
the force of the pressure spring 24 into its release posi- 
tion (Figs. 25 to 28). When the quantity conveyed into the 
chamber 12 increases relative to the quantity conveyed 
into the chamber 11, the rotor 2 is rotated relative to the 
stator 1 in the counterclockwise direction. When, on the 
other hand, the flow conveyed into the chamber 11 rela- 
tive to the flow conveyed into the chamber 12 increases, 
the rotor 2 is rotated in the clockwise direction relative to 
the stator 2. This rotation of the rotor 2 relative to the 
stator 1 for a camshaft adjustment is known in the art and 
is therefore not explained in more detail. By means of dif- 
ferent pressure loading of the chambers 11, 12, the rotor 
2 can thus be rotated relative to the stator 1 in the desired 
direction for adjusting the camshaft. 
[0057] | n order for the locking bolt 23 to be secured in the re- 
tracted position, a very small rotation of the rotor 1 rela- 
tive to the stator of, for example, only half an angular de- 
gree is sufficient in order to convey the pressure medium 
to the annular surface 33 (Fig. 26) of the flange 29 of the 


locking bolt 23. After the minimal rotation of the rotor 2, 
by means of the rotor vane 8' the supply groove 35 is 
opened (Fig. 25) so that the pressure medium of the re- 
spective chamber 11 or 12 can flow via the supply groove 
35 in the inner side of the locking disk 21 and the axial 
bore 43 in the rotor vane 8' into the annular space 34. In 
this way, the annular surface 33 of the locking bolt 23 is 
loaded by the pressure medium such that it remains in its 
pushed-back position when the rotor 2 is rotated into the 
desired rotational position relative to the stator 1. The 
supply groove 35 is positioned symmetrically to the rotor 
vane 8' in the locked position of the rotor 1 (Fig. 11) and 
is covered by it in the locked position. As a result of the 
U-shaped configuration of the supply groove 35 and the 
corresponding width adjustment of the rotor vane 8', the 
minimal rotation of the rotor 2 in the clockwise direction 
or counter to the clockwise direction is sufficient in order 
to connect the supply groove 35 with the chamber 11 or 
the chamber 12. In this way, the pressure medium can 
reach the annular space 34 and can secure the locking 
bolt 23 in the described way in its retracted position 
against the force of the pressure spring 24. 
[0058] since the supply groove 36 in the locked position of the 


rotor 2 is in communication with the chamber 12 and 
supplies this chamber during start-up of the motor with 
the pressure medium, the piston surface 28 at the end 
face of the locking bolt 23 is loaded from the beginning 
with the pressure medium. The adjustment is selected 
such that first the force of the pressure spring 24 is 
greater than the pressure acting on the piston surface 28 
exerted by the pressure medium. In this way, the locking 
bolt 23 remains in the locking position immediately after 
starting the motor. Only when sufficient pressure has 
been built up, the locking bolt 23 is returned against the 
force of the pressure spring 24 into the release position. 
Since after a very minimal rotation of the rotor 2 - in the 
embodiment after approximately half an angular degree - 
the supply groove 35 is connected with the chamber 11 or 
12, the annular surface 33 of the locking bolt 23 is practi- 
cally loaded directly after return of the locking bolt with 
sufficient pressure in order to maintain the locking bolt in 
the retracted position. 

[0059] pigs. 15 to 28 show in individual steps how, within the 
very minimal rotational path of the rotor 2, the locking 
action is canceled by pushing back the locking bolt 23. 

[0060] pigs. 15 to 28 show also that by rotation of the rotor 2 the 


transverse bore 41 in the rotor vanes 8 cooperates with 
the throttle groove 37 or 38, depending on the rotational 
direction. In the illustrated embodiment, the rotor 2 is ro- 
tated in the clockwise direction relative to the stator 1 
when starting the motor. As shown by means of the dif- 
ferent positional illustrations according to Figs. 15, 17, 
19, 21, 23, 25, and 27, first the supply groove 35 is 
closed by the rotor vane 8' while the supply groove 36 is 
still in communication with the chamber 12. When the 
supply groove 35 is completely closed by the rotor vane 
8', the pressure medium contained within the pressure 
chamber 34 cannot escape so that the locking bolt 23 is 
reliably secured in its position when it has been pushed 
back in the described way by pressure loading of its pis- 
ton surface 28. Upon further rotation of the rotor 2 in the 
clockwise direction, finally also the supply groove 36 is 
closed by the rotor vane 8'. At the same time, the lateral 
surface 13 of the rotor vane 8' passes the control edge of 
the supply groove 35; the supply groove 35 is thus con- 
nected with the chamber 11 and the pressure medium 
contained therein (Fig. 27). 
[0061] upon rotation of the rotor 2 in the clockwise direction out 
of the position according to Fig. 15, the transverse bores 


41 of the remaining rotor vanes 8 are also moved corre- 
spondingly relative to the throttle grooves 37 and 38. 
Firstly, the transverse bores 41 are still in communication 
with the throttle grooves 37 in the chambers 11 (Fig. 15). 
A connection between the transverse bores 41 and the 
throttle grooves 38 is not provided in this position. When 
the rotor 2 is rotated farther in the clockwise direction, 
the transverse bores 41 are moved into a position be- 
tween the two throttle grooves 37, 38 in which a connec- 
tion between these throttle grooves and the transverse 
bores is not present (Fig. 21). 

[0062] Finally, the transverse bores 41 overlap the throttle bores 
38 (Fig. 27 and 25) so that the pressure medium can flow 
via the throttle groove 38 into the chamber 11. In this 
way, the rotor speed will increase again. 

[0063] when the rotor 2 is returned from the position according 
to Fig. 27 in the counterclockwise direction, the overflow 
cross-section between the throttle grooves 38 and the 
chambers 11 is reduced so that the rotor speed is also re- 
duced. In this way, the rotor 2 reaches reliably the locking 
position in which the locking bolt 23 can drop into the 
locking bore 27. 

[0064] while specific embodiments of the invention have been 


shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 


